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Beyond the Forecast:



Globally, we have more than

We Are : 200,000+ personal weather stations
The Weather 200 million mobile app downloads

COm pa ny - 750+ TV stations globally

180 million consumers

5,000+ businesses
140 airlines served

usiness
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* Load Forecasts
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* Talk to Meteorologists

1-5 Day Forecast 6-10 Day Forecast 11-15 Day Forecast Seasonal Forecast
Posted: 11/06/1 11/06/17 06:42 am Posted: 11/06/17 06:42 am Confidence 3 out of 5 | Posted: 10/27/17 10:32 am
Current

Confidence 4 out of 5 || P

Today's forecast is + The latest forecast is warmer than Friday's forecast early in ||+ November forecast now colder Northwest and warmer

of the eastern two-thirds of the country, especially the across the East and Northeast, but warm the period. The roll in days are warmer than average across Southeast than pravious forecast

Midwest to East Coast. CONUS GWHDDS for the period are the western and central US. GWHDDs are +4.4 to 89.2 for e western US, while either side of average across the

53.2, 10.6 above Friday's forecast and 10 greater than the period, which are just 1.3 below average. central and sastern states. GWHDDs are -4.7 for Days 11 sianal, but counter balanced by signifiant wncarisinty

nermal 12 and are now forecast to be 83.7 for the entire period. regarding the eastward/southward progression of cold air
These are 14.1 below average. |

- Moderate confidence, based on strong early-month La Nina

+ Forecast confidence is average today. Medium range modsls
« Confidence is near to above average based on good large: are in reasonably good agreeme: cold shot and

scale model agreement despite some technical differen subsequent -PNA driven pattern aside from typical technical ||+ Forecast confidence is only average at best today. There are ||, Couid be warmer along eastern seaboard if cold air masses
« Temperatures later this week may stll run colder than differences. good signals and model support for a pattern shift, but remain locked up in the Northwest US

currantly forecast across the Midwest and Northeast as a + Even with colder changes, there is guidance to support a there is spread and inherent uncertainty during the - Forecaster: Todd Craviford

deep trough sponsors a polar or modified arctic air mass colder risk over the Northeast early in the period. transition

intrusion. Portions of Texas, especially south, could trend Othervise, a -PNA driven pattern offers a slight warmer risk ||« A residual -PNA offers 3 slight warmer risk across the

warmer early this week prior to the arrival of a cold front. over the eastarn two thirds of the CONUS. outhern and eastern US early in the period. But by the end

of the period, a -WP and/or -NAO driven pattern offers a
colder risk/trand over the eastern US. The West could run

- Foracaster: Chris Radda + Forecaster: Mickey Shuman

+ Forecaster: Mickey Shuman
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Growing Importance in
Energy Trading

» [raders want to take long-term positions

Weather
Company
Sub-Seasonal
and Seasonal
Forecasts

* Interested in extreme heat/cold events
@ . Forccast Days 16-20 Very Important

» Temperature and Precipitation (Anomaly)
* Renewables (Wind/Solar) Forecasts

Agriculture, Retail, Insurance Applications
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NOAA Data in Sub-Seasonal/
Seasonal Platform

* 0-hr GFS Operational Model

— Utilized for a real-time “Observations” dataset
 CFSv2 Weekly Model

— Utilized in Week 3-5 Forecasts

— Product Suite Available
« NMME Climate Models

— Utilized in Month 1-7 Forecasts

— Product Suite Available
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GFS 0-hr Forecast — “Observations”

February 2018

WSI° 2-m Temperature Anomalies [Created on 02/12/2018] Number of Days = 11

60N

« Stored 0,6,12,18Z 0-hr GFS Op
.grib forecasts since 2013

« Used for “Observations”
throughout wsitrader.com

* Used in Verification
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Sub-Seasonal

Models

ECMWF
CFSv2

WxCo Week 3 [11/20/2017-11/27/2017]

Temperature Anomalies [Issued on 11/07/2017]

*  Week 3, 4, and 5 Forecasts of Temperature + Precipitation
Anomalies

CFSv2 + ECMWEF Blend (Equal Weighting)

Human Forecasts are generated for U.S. and Europe
(Temperature Only) i
Data accessible to clients via APl or .PDF (Report) Weather

Company
A0 BM Business



Sub-Seasonal

Models

ECMWF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies

CFSv2 Week 3 Temperature Anomalies [02/26/2018 - 03/05/2018]

(o]
WSI 16-member ensemble [Initalized on 02/11/2018]
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Sub-Seasonal

Models

ECMWEF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies
MJO Filtered VP200 Anomalies

Low-Frequency Filtered VP200
Anomalies

Atmospheric ENSO Index

CFSv2 Week 3 Precipitation Anomalies [02/26/2018 - 03/05/2018]

16-member ensemble

[Initalized on 02/11/2018]
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S u b-SeaSO n al CFSv2 Stratospheric Forecast

WSI° | l | I : I [Updated 02/12/2018]
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Atmospheric ENSO Index Forecasts
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Sub-Seasonal

Models

ECMWF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

CFSv2 Week 1 50mb GeoHeights + Temperature Anomalies [02/12/2018 - 02/19/2018]

WSI°

-10 -9

16-member ensemble [Initalized on 02/11/2018]
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Sub-Seasonal

Models

ECMWF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies

CFSv2 Week 1 VP200 Anomalies [02/12/2018 - 02/19/2018]

16-member ensemble
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[Initalized on 02/11/2018]
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Sub-Seasonal

Models
ECMWEF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies
MJO Filtered VP200 Anomalies
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CFSv2 16-member VP200 MJO Forecast

[Updated: 2/12/2018]

CFSv2: MJO & Unfiltered VP200 Anomalies

WSI° |
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MJ Cycle Frequer;cy [11/22/2017-03/26/2018]
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Sub-Seasonal

Models

ECMWEF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies
MJO Filtered VP200 Anomalies

Low-Frequency Filtered VP200
Anomalies

Atmospheric ENSO Index

CFSv2: Low Frequency Filtered VP200 Anomalies
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Sub-Seasonal

Models

ECMWF
CFSv2

CFSv2 Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies
MJO Filtered VP200 Anomalies

Low-Frequency Filtered VP200
Anomalies

Atmospheric ENSO Index

LA NINA <- Neutral -> EL NINO

CFSv2 Atmospheric ENSO Index
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[Updated: 02/12/2018]

Observations
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2018 AMS Poster: New ENSO Identification: Applications for Seasonal Prediction
(https://ams.confex.com/ams/98Annual/webprogram/Paper321547.html)
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Seasonal

Models

ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies
Precipitation Rate Anomalies
50mb Temperature Anomalies
50mb Geopotential Heights

500mb Geopotential Height
Anomalies

200mb Velocity Potential Anomalies
MJO Filtered VP200 Anomalies

Low-Frequency Filtered VP200
Anomalies

Atmospheric ENSO Index

WSI° Temp Anomaly 30Yr
Month 1: Feb 2018 Updated 9:23 AM 29-Jan-2018 Eastern

Only Using Ensemble Means at the moment
Building a Probabilistic Platform for Seasonal

Version 1 = ECMWF
Version 2 = ECMWEF + CFSv2
Version 3 = ECMWEF + CFSv2 + NMME? _
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A0 BM Business



CONIOl —

o N OINCIREL e O

Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

March 2018 2m Temperature Anomaly Forecast [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation
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wsI°

March 2018 1-month 2m Temp Diff [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

March 2018 Precipitation Anomaly Forecast [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

March 2018 Precipitation Differences [Initalized on 02/08/2018]

50N

40N

30N

20N

120W  105W  90W  75W 120W  105W  90W  75W
GFDL GFDL_FLOR
60N 60N —— L
T NN~
50N 3 50N ZROAW
O
z
40N 40N ZeEn B
SANe" <
30N 30N P
NS
/3,-,5) ™
20N 20N XA T
* T T — T
120W  105W  90W  75W 120W  105W  90W  75W

NCAR_CESM
1 1

NCAR_CCSM4
1 1

60N 60N L

L 60N L

50N S~ 50N

40N 40N

i

F—xX
[CONSTANT FIELD - VALUE IS 0|

30N 30N —
20N . 20N 1
T T T T
120W 105W 90w 75W 120W 105W 90W 75W 120W 105W 90W 75W
BT T T T .
-1 -05-03-0.1 0.1 0.3 05 1

The @
Weather



CopIol

o~ OINCIRELCY TR

Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

60N
40N
20N

208

60N
40N
20N

208

60N

40N
20N

20s 4

August 2018 SST Anomaly Forecast [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

August 2018 1-month SST Difference [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation
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NMME ENSO Forecast [Initalized on 02/08/2018]
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Seasonal

Models
ECMWF
NMME
CanSIPS

NMME Product Offerings

2m Temperature Anomalies

2m Temperature Differences
Precipitation Anomalies
Precipitation Differences

SST Anomalies

SST Differences

ENSO Forecast

Pacific Decadal Oscillation
Atlantic Multidecadal Oscillation

NMME PDO Forecast [Initalized on 02/08/2018]
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NMME AMO Forecast [Initalized on 02/08/2018]
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NMME Research

April

BM 2m-Temperature Anomalies
80 | | | | | !

e Explored Skill in Predicting
Temperatures and
Precipitation (U.S. &

Europe) for all lead times § S
* Break down into Monthly 5 Ton
Periods T weoma
 0Odd Spike in

November Skill?

40 | I | I | |
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NMME Research

NMME Verification: All Months

IBM 2m-Temperature Anomalies
| | | | | | |

e Explored Skill in Predicting
Temperatures and
Precipitation (U.S. &
Europe) for all lead times

-l MME
-4-NCAR_CCSM4
E-NASA
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Conclusions

Large use of NOAA data inside the Weather Company — Energy Focused
Business (not limited to)

GFS O0-hr forecasts are used to create a quick, on the fly updating
observational dataset

CFSv2 is used as a component model for Sub-Seasonal Forecasts
NMME is used as a component model of Seasonal Forecasts
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